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flux carried by the nuclearactive component in the central part of 
the shower and the Lateral distribution of the nuclearactive par- 
ticles. Showers, whose axes were at a distance of less than 10 p 


from the detector of nuclearactive particles, 


were selected for fur- 


ther study. These showers were divided into 4 groups according to 
number of particles; over 4000 such showers were investigated. The 


integral spectra of nuclearactive particles of energies E 


pae10' ev. 


were obtained for the 4 groups. The integral spectra of nuclearac- 
tive particles, averaged over the showers of all the groups, can be 
approximated by an exponential function with exponent 7 = -1,0+0.2. 


Por showers with large N 


(group 4), the value of Y’ shows a decreas- 


ing tendency. The space distribution of the energy flux near the 
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axis can .be approximated by an exponential function with exponent \ 
an- 19+ Q.2. A typical correlation was established between the 
electron-photon and the nuctearactive components of cores of the in- : 
‘dividual snowers» namely. snowers with an electron-pnoton component ; 
of an energy much higher than the averages nave (as & rule) & nu- 
‘elearactive component of lesser energy+ The converse wao also ob- a 
‘gerved. The measurements gave direct evidence of the presence of nu- oh 


clearactive particles of high-enersy wio!? ev.) in phowere at sea 
level, ana of the conoiderable importance of the nuclearactive oon 
ponent in the energy palanco of the showers The nuclearactive con- 

: ‘ponent in the central part of the shower carries an energy which 18 “4 

on the average ) almost as large 48 the entire energy of the elece- | 


ab 
; the nuclearact2ve component aiffers considerably in the 4ndividual 
| showers. The pain contribution to the energy flux carried by the nu- 
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clearactive component within a circle of given radius is made by 
high-energy particles, whose. lateral distribution ia such that, on ee, 


the average, all the particles with enorgy >-10'? ev. are contained 

in a circle of radius r = 1 m. The distribution of tho energy flux 

carried by the nuclearactive component showed that this flux is 

fairly widely distributed. Further, the tranaverse momentun in- 

parted to the particles (during their generation), was estimated. 

The nuclearactive component of showers with N = 104 to 10° at sea 

level carries an energy of 0.5 to 1.0 of the total energy, carried - 
by the electron-photon component. As a result of the energy fluctu- ot 
ations of the nuclearactive component in the individual showers, the |: 
development of the showers fluctuates, too. The distribution of the : 
energy flux of the nuclearactive component over a region of. 14°20 n t 
near the axis ig described by the law 1722025, such a distribution ae 
should affeot the characteristics of the soft component. There are WP 
4 figures, 1 table and 10 references: 9 Soviet-bloc and 1 non-So~ 7 oP 
viet-bloc. The reference to the English-language publication reada al 
as follows: J. Nishimura, K. Kamanta.Suppl. Prog.Physa.,no.6, 1958, 
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TEXT: The selection of f-mesons of various energies was carried 
out by recording them at various depths of the absorber. The pecu- 
liar feature of the experiments consisted in the need to select 
showers, whose axes pass at various distances from the meson det- 
ectors, so as to study the space distribution of the meson flow. 
Thereby, the distance between the underground detectors and the 
shower axis recorded at the surface, may largely depend on the in- 
clination of the shower axis. The apparatus made it possible to 
determine the mean density of meson flow with treshold energies 
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equal to 0.4, 5, and 10 Bev, at distances of 100, 25, and below 


E 

45 m, for showers of various number of particles. The detectors with 
a large sensitive area permitted observing the peculiarities of 
meson distribution in the various showers. The apparatus was in ope- 
ration for approximately 2000 hours. The energy spectra of the jA- 
mesons and their lateral distribution for distances of 3 - 100'm 
from the shower axis were obtained. It was found that for showers 


with N= 2.10°, the lateral distribution of f-mesons with 5,210 Bev 


has an exponent n¢1 for distances up to 100 m. This means that A- 
mesons of such energies are mainly found outside a circle of radius 
r 100 m. Further, the irregularities of meson-distribution at a 
depth of 40 m were studied in individual showers by means of meson 
detectors of total area 3.1 m2. Irregularly distributed meson- 
groups were observed. In all, 17 such groups were recorded in 14 
showers, during 800 hours of operation of the detectors. The perti- 
nent experimental results are listed in tables. It was found that 
the meson groups appear in showers which do not differ from "aver- 
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age" showers with respect to the total meson-flow. The distance be- 
tween the meson group and the shower axis did not exceed 3 m for 


showers with N = 210°. A comprehensive knowledge of the high-ener- 

gy meson component was obtained, in particular with respect to me- 

son flow in the vicinity of the shower axis, where the energy of 

the p-mesons exceeds 10 Bev. By comparing the number of mesons at 
mountain altitude and at sea level, the conclusion is reached that V 


-mesons with E710 Bev. are effectively generated at high altitudes 
(above 3800 m),/ acquiring a sufficiently large transverse momentum. 
The character of the lateral distribution of A-mesons near the 
shower axis is determined by the character of meson generation ac- 
cording to altitude. Computations were carried out of meson distri- 
bution near the axis ( rg25m), with E.>10 Bev, for 2 models of ex~ 


tensive shower development. Further, various interpretations are 
proposed for the appearance of A-meson groups in the vicinity of 
the shower axis. The angular distribution of7r-mesons in nuclear 
interactions has a substantial effect on the lateral distribution 
of ”-mesons with E910 Bev. The majority of M-mesons of such ener- 
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gies are generated at altitudes of 6 - 8 km above sea level. The 
dependence of the number of A-mesons with E DAO Bev. on the number 


of particles in the shower, in the circle r = 25 m, is expressed by 
n° + Ol eoy the range N = 104 to 5-10°). The meson distribution i 
(with E310 Bev.) in showers with N = 2+10° is expressed by Pa = 


= K/r™/ n = 0.8 + 0.2, for distances of 3 to 10 m from the shower 
axis. There are 6 figures, 6 tables and 10 references: 8 Soviet- 
bloc and 2 non-Soviet-bloc. The references to the English-language 
publications read as follows: B. Edwards, J. Losty, D. H. Perkins, 
P, Pinkau, J. Reynolds. Phil. Mag., 3, 237, 1958; A. Ueda, N. Ogi- 
ta. Progr. Theor. Phys., 18, 269, 1957. 
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Khristiansen, G 


TITLE: The Spatial Distribution of the Energy Flux of the Eleotron- 
Photon Component of Extensive Atmospheric Showers (Prostranst- 
vennoye raspredeleniye potoka energii elektronno-fotonnoy kom- 
ponenty shirokikh atmosfernykh livney) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, Vol 36, 
Nr 4, pp 992-1000 (USSR) 


ABSTRACT: In the present paper the authors report on the results obtained 
by measurements carried out between June 1957 and February 1958 
at sea level by means of a device for the complex investi- 
gation of extensive air showers. The device is at present in 
operation at MGU (Moscow State University). It is described in 
detail and is illustrated by figure 1 in form of a schematical 
drawing. The ionization chambers used had a diameter of 25 cm 
and a length of 1m, the total area covered by them amounting 
to 3 m2; they were filled with very pure argon, pressure 3 atm, 
and were‘ enclosed’on all sides by filters. The counters, each 

Card 1/4 of 330, 100, and 18 om, were arranged in groups of 24 and were 
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arranged in such a manner that they operated gimultaneously 
within a range of distances of 1 ~ 50 m from the shower axia. 

A total of 2000 Geiger-Mueller counters in hodoscope connesotion 
(GK-7) was used. Showers with particle numbers of from 


4.104 to 2.10° were investigated. The showers were divided into 
groups with, the average particle sumer zasi0’; 9.104, 5.6.10', 
2.10°, 5.74107 and > 10° for the 6 N,-groups- For energy flux 
density it holds that gy = n(t) { Bat and for t = 8 


° 
ep > { n(t)pat + Bn(t=8)exp(~,t)dt (Figure 2 shows the course 
of these curves for the N ,-group). n(t) denotes the particle 
number in dependence on the penetration depth t, and B denotes 
the average energy loss per t-unit. Figure 3 in semilogarithmic 


scale shows the course of energy flux density for the groups 
N, - Nos Further diagrams show the dependence of electron~ 


Card 2/4 photon component energy on the distance from the shower axis Tr 
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and on N. Further data concern investigations of the meson 
component «, For r<6m it holds that 


N= 10°? | ie “A Qnrar = 7.3.10 4N, ( = 2.107) AB. (26a) 


0.005 B,5_ aa ee 


energy flux. For the electren-photon component the following 
holds for n: n= -1.5 + 0.2 at 1mcr<6m and 

ns -2.0 + 0. 3 at 10m<re50m. 
The spatial energy distribution function of this component does 
not depend on N for showers with the total particle number of 


qs 10° 


6m) for the share of the muon component in 


- 10°, The spatial distribution of the energy fluxes 


in the central part of the shower agrees with the cascade 
theory calculations in the case of a cascade parameter s-#1.2 
being used. It was further found that with an increase of 
distance from the shower axis the energy flux of the electron- 
photon component decreases more slowly than the energy flux 
of the nuclear-active component. In a circle with the radius 
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of 50 m about 75% of the total energy of the electron-photon 
component of the shower is contained. The authors finally 
thank S$. N. Vernov and G. T. Zatsepin for their great help, 
I. P. Ivanenko for discussions, and V. I. Artemkin, L. A. Di- 
karev, V. Ne Sokolov, K. I. Solov/yev, and D. S. Stel'makh 
for assisting in measurements and in the evaluation of data. 
There are 5 figures and 13 references, 9 of which are Soviet. 


ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo uni- 
versiteta (Institute for Nuclear Physics of Moscow State 
University) 


SUBMITTED: September he 1958 
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ABSTRACT: 
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Vernov, S. Ne, Gorchakov, Yes Vey sov/56-36-4-39/70 
Ivanenko, I. P., Khristiansen, G. B. 


On the Development of the Nuclear- Active Components 
in Extensive Atmospheric Showers (O razvitii yaderno- 
aktivnoy komponenty shirokikh atmosfernykh livney ) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 4, pp 1233-1239 (USSR) 


Already Guzhavin, Guzhavina and Zatsepin (Ref 1) calculated 
-the height dependence of high-energy nuclear-active 
particles and the number of high-energy }-mesons at sea 
level, as well as the height-dependence of the nuclear- 
active and of the soft component of extensive air showers. 
The elementary act was calculated according to Landau 

(Ref 2) and Vernov (Ref 3). For all energies the collision 
cross sections were calculated, and for the free path in 


air the value % = 65 + 70 alam was obtained. The results 


of calculations depend in a high degree on Aoi however, 
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Ao is at energies of 72,10 ey not known from experiments. 


Therefore,the authors of this paper calculated different 
characteristics for the nuclear-active (n.a.) component of 
extensive air showers (e.a.sh.), in which Ao is determined 


by the type of the elementary act and the experimental range 


of the absorption of n.a. particles (Bato! ey), By making 
simple assumptions concerning the nature of the elementary 
act the spectrum of the n.a. particles ine, a. sh. was 
computed, and likewise the ranges for the absorption of nea. 
particles and the energy fluxes in the showers. Also the 
probability for the observation of one or two high-energy 
nea. particles in a given altitude is estimated, The main 
aim of this paper was to find characteristics of the 

€, a. Bh. for various parameters of the elementary act 

and }., ,» which are sensitive to the nature of interation. 


It was foundthat besides the e.a.sh. characteristics, 

which depend only weakly on the nature of the elementary 

particle, there exist also such as are highly dependent , 

An exact experimental investigation of the latter may lead 
Card 2/3 to important results concerning the elementary act. 
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There are 2 figures and 11 references, 9 of which are 
Soviet. 


ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo 
universiteta (Institute of Nuclear Physics of Moscow 
State University) 


SUBMITTED: October 16, 1958 
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AUTHORS : Vernov, S. N., Ivanenko, I. P., Kulikov, G. V., 
hristiansen- C2 BO 


Khristiansen, G. E 4 


TITLE: The Nature of the Particle Beans! in the Core of an Extensive 
. Air Shower /y 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 39, No. 2(8), pp. 509 - 512 Fe 


TEXT: In-an earlier paper (Ref. 1) the authors communicated their 
investigations of a shower core by means of diffusion chamber. They found 
that narrow beams consisting of 4-15 particles appear, and the beam 
trajectories are collinear.’ These particle beams are, either, cores of 
electron-photon avalanches released from 1% -mesons, or groups of high- 
energy muons. Which of these alternatives is correct, is now investigated. 
In the present paper, the authors show that the latter is much more 
probable. The first assumption is discussed in detail, and the experiment 
and its results are analyzed from this stand-point. The observed number 
of particles in the beam can only be released by primary particles whose 


Card 1/3 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722330001-3" 


“AEPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722330001-3 


ATRie Ee RUB INET Eas FMS A 


wpe 


The Nature of the Particle Beams in the Core s/056 60/039/002/042/044 
of an Extensive Air Shower BO006/B070 


energy B,210"° ev. The energy spectrum of electrons and photons in the 
avalanche at a depth of 2t-units had the following form (N - number of 
particles released by particles with E, = 10'? ev): 


E 10° 10? 401° 101! 
Noi (7 5) 5.5 4.0 2.5 0.5 
Nohot | >E) . 10 8.0 4.0 0.8 


For their experiments, the authors used a plate of lead glass (type 19-1 
(TF-1)) with high lead content. This plate covered one half of the 
diffusion chamber. 850 hours of measurement were made in the open chamber 
and 440 hours in the closed one. The actual number of particles observed 
in the showers is much smaller than that which would be expected if the 
first assumption on the nature of the collinear beam were true. Experi- 
ments performed with diffusion chamber, arranged above two rows of 
jonization chambers, gave similar results. The second assumption, that 


the observed beam consists of “-mesons, is then briefly discussed. For 
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E iu* 10/3 ev, a value 0.3 per muon is obtained for the probability of 
electron-positron pair production in the filter of lead+tgraphite 

(~10 t-units over the second row of ionization chambers). The number of 
particles in the avalanche cores recorded in the second row of chambers, 
(@..) inAE, agrees with the number of pair production calculated from 


muons ($4): ra ly 


2.40? 2.107 - 2.10°° 2,49 
39 7 2 


th 40 y) 3 


Also the absence of multiplication on the passage of the beam through 

0.8 t-units of lead glass agrees with the assumption. that a high-energy 

muon beam is concerned. The authors thank L. G. Smolenskiy and 

B. A. Zelenov for help in the experiments and S. F. Semenke for help in 
e calculations. There are 1 table and 5 Soviet references. 


ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo univer- 
. siteta (Institute of Nuclear Physics of the Moscow State Univeraity) 
SUBMITTED: June 20, 1960 
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report submitted for the Intl. Conf. on Cosmic Rays and the Earth Storn 
(IUPAP) Kyoto, Japan 4-15 Sept 1961. 
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3 24/0 p102/B205 
AUTHORS: Vernov, Se Nes Solov'yeva, Vo Ivy Khrenov, B. A-s 
TITLE: Fluctuations of the muon flux in extensive atmospheric 
showers 
PERIODICAL: Zhurnal aksperimental 'noy 4 teoreticheskoy fiziki, v» 41, 


no. 2(8), 1961, 340 - 353 


TEXT: The study of fluctuations of the muon flux in extensive atmospheric 
showers is very interesting, since the fluctuations accompanying the 
formation of avalanches of high-energy nuclear-active particles in the 
atmosphere, as well as the applicability of the various models of shower 
formation can be estimated from their character. This article gives a 
detailed presentation of the results of an investigation of muon-f lux 
fluctuations in extensive atmospheric showers, which were carried out 
with a special device for comprehensive studies of such showers, made 
available by Moskovsekiy gosudarstvennyy universitet (Moscow State Uni- 
versity). First, the authors give a detailed description of the experi- 
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mental arrangement which used numerous Geiger-Miller counters in hodos- 
copioc arrangement. Fig. 2 shows a muon detector. Detectors of this type, 


2 
used for measurements on the earth surface, had a total area of 4.75 m3 


at a depth of 20 m water equivalent, it was 3.2 aes and at 40 m water 
equivalent, 6.3 ae The arrangement was designed in such a way that six- 
fold coincidences could be recorded. Showers with N? 10°, in which the 


numbers of muons with B>4010°ev were determined, were examined more 
closely. In order +o eliminate the nuciear-active effect, only the 
records of those detectors were taken into account, which were more than 
50 m away from the shower axis. The arrangement made it possible to 
measure the total number of shower particles and the number of muons in 
the shower simultaneously. The showers investigated were grouped a8 
follows: 
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N = (2—5)-10° 
A - Detectors on the earth surface N = (5—10)-10%, 
, N> 10° 
Detectors N = (2—4)-10° 
j lacie : 
N = (1 —2):10° 
N = (2—4)-10° - 
N > 4-108 


Detectors B , , | 


The distribution of events with respect to the ratios q/p (q - number of 
recorded muons, P ~ average number of muons to be expected) for the 


groups (A: N> 5-10 35 3N 2 410°; Br Nz 410°) is given in a table. 
Conclusions: The slight fluctuations of the muon flux in showers with a 
given number of particles, which were observed experimentally, contradict 
the conception of the development of extensive air showers proposed by 
7, BE. Cranshaw, and A. M. Hillas in a report delivered at the Internatio- 
nal Conference on Cosmic Particles. The fact that the experimentally 
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observed fluctuations of the muon flux do not exceed the theoretically 
predicted fluctuations (theory takes into account only fluctuations at the 
altitude at which the primary shower-producing particle undergoes its 
first interaction) corroborates theory. Calculations show that in the 
case of a shower developing without fluctuation, the form of distribution . 
with respect to the muon number n;,,in a shower with a given number of 


particles is highly senéitive +o the quantity é = (A+ B)/A -y/- 1. Since 
/\and \ are known, the value of 7, can be estimated from the form of : ie 
distribution with respect to n, », is the interaction mean free path of 


the ultrahigh-energy particles releasing the showers. In order to obtain © 
the exact distribution of muon fluxes, it is necessary to improve the 
experimental conditions. The authors thank I. P. Ivanenko for a dis- 
cussion, and K. I. Solov'yev, VY. Sokolov, Ye. Shein, vy. Putintsev, I. 
Vasil'chikov, V. Nazarov, CG. Degtyareva, N. Proshina, and I. Massal'skaya, - 
co-workers of MGU, for assistance. There are 4 figures, 4 tables, and 

8 references: 7 Soviet-bloc and 1 non-Soviet-bloc. 
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AUTHORS: Vernov, S. Ne, Khristiansen, G. B., Belyayeva, I. Fey 
Dmitriyev, V. Ae, Kulikov, c. V., Nechin, Yu. As, 
Solov'yeva, V. I., and Khrenov, B. A. 


TITLE: The primary cosmic-ray component at superhigh energies and 
some peculiarities of its interaction with nuclei of air 
\ atoms , 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, 
v. 26, now 5, 1962, 651-657 
TEXT: The paper is @ report on experiments with the Moscow University 


large apparatus (area 4-104 n°) for comprehensive studies of extensive 
air showers induced by high-energy cosmic particles. The charged-particle 
detectors (Geiger counters in hodoscope arrangement) cover an area of : 


410 an” the muon detectors (2-3 counter layers shielded with lead and iron, 


in hodoscope arrangement) more than 12 ae 6.3 a of which are under 
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40 m water equivalent. The nuclear-active-particle detectors form 4 ‘ 
system of 428 ionization chambers (8 m?) shielded by lead and graphite 
filters. The number of muons produced in charged-pion decay was 
estimated (the pions were assumed to be formed in gamma-quantun 
photoeffect on nuclei of air atoms )3 N.(B) K GE y/18(1-e)Es xn £ 0.5, 
5, < 1079; for E, ~10'© ev and By = 40 ev (x = 0.5)s xE(10"°) < 10°. 
The number Ww of muons in nuclear showers was measured. For showers with © 
a 


N = 7°10 a mean number of 8-104 muons with E 2 101° ev is to be 
expected. The spatial muon flux distribution was determined for these 


two types of showers (on and gi). In the case of a simple model of air 


shower production (Suppl. Nuovo Cimento, 2, 649, 1958), an analysis of 
the experimental data yields N = kB exp(-x+%,4%q A; 5, is the 


energy of the>primary particle, X, is the depth of its first interaction, 


— =;B1ogE, (x° = depth of observation), N ia the total number of 
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shower particles; the number of muons Ny = KE A. = 200 g/on’, 


B = 30 g/ome and &2 0.8 40.1. If the primary energy spectrum has the 


stag , at fixed N the N, distribution has the shape 


N 


we a 
action. Comparison between experiment and theory yields A= (8525) g/cm’, 
as an upper limit. For charged muons their energies (Eu) and numbers 


nN being the mean free path with respect to inter- 


(n.) were measured and calculated for several altitudes H; W is the 


probability for a charged pion produced at H decays without interacting 
with an air nucleus. The results indicate that in ~ 3% of all cases 
nuclear interaction is accompanied by a production of narrow beans of 
great numbers of charged pions. There are 8 figures. 


Card 3/4 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722330001-3" 


PReR OED FOR RELEASE: i ead CIA-RDP86-00513R000722330001-3 


ERAT PAY DAR TEARS MELA IORES yt LENE we ; as sits a 


s/048 62/026/005/014/022 
B102/B104 


The primary cosmic-ray component «++ 


fan (08 os Ted IP TE xo 10° at Hoe TO 


= 100 pets 1G mJ 
Beasia 12 300 Hews H ene oe eae | 


£41010 1,8-10! 3,3-10% 9.3.40" 3,5-10" 

* 

30 45. 20 2° «= 75 - «10 400 » 
9 ee Oe Cae ee | 


Cara 4/4 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722330001-3" 


“BPEROVER FOR RELEASE: 09/17/2001 


SiS RPE SIT TE et RSET WES Hs 
Se ae ee ae ee ee “Sy 


a CURB PSO DOP tohoCoes2000r 2 


eed | 


37551 
$/048 62/026/005/015/022 
3, 44/0 (20-0 5 270 £ L408) B102/B104 


AUTHORS: Belyayeva, I. F., Solov'yeva, v. I., Khrenov, Be Acs 
, and Khristiansen, G. B. 


TITLE: Extensive air showers induced by high-energy photons 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, 


v. 26, now 5» 1962, 658-660 xX 


TEXT: Photon-induced extensive air showers (e.a.sh-) (Nuovo Cimento Ads 
625, 1960) must differ from heavy-particle induced e.a.sh. by the number 
of penetrating particles. The upper limit of the number of muons Nu in 
a photon-induced e.a.sh. and the spatial muon distribution are : 


estimated for E snot = 10'° ev and N = 10! at sea level. The muons are 


+ + 
assumed to be produced in rm decay only, the n~ being the result of photo- 
nuclear interaction. Muon pair production is ignored. 


N,(>E)< 0.8°107> EO/E- The spatial meson distribution at sea level 
i 
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Extensive air ‘showers induced by .e- B102/B104 
ig determined for mesons with E >1-1019 ev. The transverse momenta of nd 
the ~~ produced are assumed to satisfy the law Py exp [-(p,/P,)7| with ‘ 


>, * 1108 ev. The distribution curves were found to be similar for 


electron-photon and ordinary showers, the densities at axial distances 
between 10 and 100 m differ by a factor of ~ 100; it is concluded 
that the muon density in photon-induced e.a.sh. Will be ~1% of that in 


ordinary showers with y~1-10! at sea level and distances up to 100 m from 
the shower axis. An analysis of the relation between the number of 
recorded showers and that of recorded muons showed that of 126 showers 


with A10°¢ ng2-10! all those which could have been photon-induced 
were recorded. This indicates a 75% probability that % < 0.016 
There are 2 figures. 


ASSOCIATION: Nauchno-issledovatel'skiy institut yadernoy fiziki 
' Moskovskogo gos. universiteta im. M. V. Lomonosova 
(Scientific Research Institute of Nuclear Physics of 
Moscow State University imeni M. V. Lomonosov) 
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AUTHORS: Vernov, 5S. N.; Dmitriyev, V. A., Khristiansen, G. B., and 
Gulyam Sadyk Mukhibi = 

TITL=: Study of the high-energy muon spectrum at 4 depth of 
40 m water equivalent 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, V+ 26, 
no. 9Dy 1962, 661-667 ~~ 


TEXT: The underground muon spectrum was studied with an array of 
ionization chambers (overall area, 1.79 n°) with 48 Geiger-Mahller counters , 


(1.6 a7) operating at energies from 10'° to 10’? ev. The muon spectrum 

wes a@etermined from the spectrum of showers induced by high-energy muons 
in the ionization chambers. The spectrum of the showers recorded, each 
of which involved > 200 relativistic particles, could be approximated by 
an exponential law with the index ¥% = -1.9 0.2. In the case of showers 
with » 2000 particles, ¥ = -1.8 + 0.4. The strongest showers involved 

more than 30,000 particles. The data obtained show that the muon-enerey 
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spectrum is uniform throughout the range of 10°" to 10'? ev. The constant CS 
exponent ~ in this range is indicative of a more complex nature of muon 
production in the atmosphere than has hitherto been assumed. The production 

of mions by K-mesons, which would increase the exponent {, is also consid- 
ered. There are 3 figures. 
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fas B102/B138 . 
AUTHORS 1 Yernov, S. Ne, Li Don Khva, Khrenov, B. A., Khristiansen, gle ot 
ee 10 
TITLE: Nuon beams in extensive air showers | eee 
} x me 
PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v- 42, aoe 
no. 3, 1962, 758 - 769 Lots 


TEXT; The underground measurements of cosmio-particle distributions des- :. =-. 
cribed in Ref. 1 (ZhETF, 31» 1252, 1959) have been continued. The spatial |. 

muon distributions have been measured at & depth of 40 m water-equivalent © ©. 
by means of Geiger counters in hodoscope circuit. The total area covered ' “nO 


by the counters was 1.2 ae The spatial muon distribution was characterized 
by the distance D between the muon tracks in dependence on M (number of fers 
recording counters in the middle row), N (number of particles in the shower) .. 
and R (distance from the shower axis on the earth's surface). The showers |" 


recorded were divided into two groups: R<40m (ne5*104-10°), and R>50m ©} we a 


(N « 10° - 2+10'), The meson track distribution determined was analyzed f os 
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‘ 3 
by the Monte-Carlo inethod. Since in the central region of extensive air } 
showers (r<30 m from the shower axis) the muon trajectiories are not in- | 
dependent of each other, it is concluded that there exist pairs and groups | aks 
of mesons related with each other. A characteristic feature of the central. = 
region is narrow muon groups d4~0.2m), muon beams, whose number rapidly j.. °°" 
increases with N. For N>106 several narrow muon beams were recorded and | 
the distance between them reached several meters. ‘It is probable that bo 
these beams originate in nuclear, interactions. Br-an aadt interpretation E oe 
measurements with large-area arrangements ~10 m2 ) would be necessary. © 4 
There are 4 figures, 5 tables, and 7 references! 6 Soviet and 1 non-Soviet 
ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo uni- - 
versiteta (Institute of Nuclear Physics of Moscow State 
University) 8 : ' 


ceeeenwareemene ns emeenteemre nin 


<< T a 
i eee ees Ps ees , P 
a ne . . aries : - 


SUBMITTED s Septaves 30, 1961 (initially) December 9, 1961 (after re-" 
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3102/3166 
AUTHORS: Dmitriyev, V+ Ae» Khristiansen, G- Be 
TITLE: Investigation of the energy spectrum of high-energy muons 


at a depth of 40 m water equivalent in the ground 


PERIODICAL: Znurnal ekaperimental 'noy 4 teoreticheskoy fiziki, ve 445 
no. 2, 1963, 405-412 
TEXT: In order to obtain information on the origin of high-energy Nuons » 
the authors measured the apeotrun of extensiye bursts induced by high- 
energy muons in the range from 10'1 to 3.10! ev. The showers were 
generated in 46 cm thick lead filters arranged above two grouys of 
ionization chambers (total ares 1.75 m2). The recording device provided 
with a pulse-height analyzer of 104 accuracy had a capacity of from 30 to 
100,000 relativistic particles. The composition of the bursts is mainly 
determined by pion energy losses, i.e. by bremsstrahlung and particles 
arising in eleotromagnetic muon interactions and, to a lesser extent, also 
by nuclear interactions. The apparatus was in operation for 12060 hrs; the 
number of showers plotted against the: number of relativistic particles per 
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shower shows an exponential drop from n = 100 to n = 100,000 with a power 
of 7 = -1.9 + 0.2. If the muon energy spectrum can be given by 


(Bde ws as ag , then it io vonnected with the burst spectrum 


b(zn) « pay” '(10°n)77, with B 9.1074 ae The muon spectrum given by 
this relation is compared with calculations according to the Monte-Carlo 
method. Various corrections and the uncertainty induced by the error 

oz y were considered. The results are in relatively close agreement, and 
a comparison of the authors! results with those from other publications is 
also satiafactory, with the exception of the spectrum obtained by A. L. 
Rodgers (Proc. Phys. Soc. 78, 918, 1961) for EB, > 100 Bev. Por E>1012 ev 


the results seen to be inconsistent with the present assumptions on muon 
production in i or K decay. There are 6 figures and 3 tables. 


ASSOCIATION: Institut yadernoy fiziki. Moskovskogo gostudarstvennogo uni- 
versiteta (Institute of Nuclear Physics of the Moscow 
State University) 


SUBMITTED: July 19, 1962 
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AUTHORS: ‘Vadeneyev, O. V., Dmitriyev, V. Ae, Khrietiansen, G. Be 
ee ae - 
TITLE: ‘applitude distribution of bursts produced by high-energy 


ae under thick filtere 


i 
4 


PERIODICAL; ‘gHurnall eke perimental 'noy i teoreticheskoy fiziki, v. 44, 
ind. 2, 1963, 556-560 its 

Cy 

PEXT; The Monte cere method is used-for calculating the amplitude dis- 
er patien of monoenergetic muon bursts (gE = 1019 and 10'4 ev) under one 


or several lead ghields of 15 em diameter. The burats are assumed to be 
due only to pair production and bremsstrahlung in the filter. The 
contribution of nuclear interactions is ignored since it is at least one 
order of magnitude smaller than that of bremsstrahlung. , The }-electrons 
produced by muong can algo be neglected if the shower contains many 

(n >10) relativistic particles; the same is the case for ‘electron- positron | 
pairs of less than 6-10°% ev since the muon energy losseg amount to less 
than 2%. The muon energy is assumed to remain constant throughout the 
filter; this canbe done since the total range of these “high-energy muons 
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65-10? g/em) ig much larger than the‘tHickness of the thickest filter 
(150 cm lead ~ 1700 lena: Phe probabilities for muoh interactions per 
t-unit with losses >6°108 ev are 0.045 (1013 ev) and 0090 (1014 ev); 

if only pair production is congidered*they are 0.044 and 10.089, 
respectively. ‘He distributions were‘ odlculated from the’ data of 

300 events and ‘are shown in Figs. 2 and’3. There are 3 figures. 


ASSOCIATION: Institut yadernoy fiziki!Moskovakogo gosudarstvennogo 
universiteta (Inatitute of Nuclear Physics of the Moscow 
State University) a 


SUBUITTED: ‘July 12, 1962 


3 i 
at 


ci 


Fig. 2. Amplitude distribution for E 2 10'? ev and 15.cm lead (= 33 t- © 


units). Solid line: Pair production plus bremsstrahlung; dashed line: 
pair production alone. . ye 


bd on! i 
Fig. 3. Amplitude distribution for E. = 1014 ev and 33‘it-units (solid 
line) and 66 t-units (dashed line). Both pair production and brems- 
strahlung are taken into account. a _ 
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3108/5166 


Fomin, Yu. A., Khristiansen, G- Be 


TIP Ls: Size distribution of extensive atmospheric showers 


PERIODICAL: zhurna} eksperimental'noy i teoreticheskoy fiziki, v. 44, 
no. 2,'1963, 666-675 


ZxXD: The rapid change in the power exponent of the spectrun with respect 
o the number of particles of extensive showers, observed recentl; for 
7 


yr 10> - 10° at sea level (G.B. Kulikov, G.B. Khristiansen. Kuovo Cin., 
Syppl., 8, 1958; S. Fukui et al. Progr. Tneor. Phys., Supp?., 16, i, 1960; 
#.R. Allan et al. Preprint, 1962) is explained here. For this purpose 

it is sufficient to assume that the distribution of magnetic clouds in 
the Galaxy with respect to the parameter 1H is such that tne diffusion 
coefficient for ultrahigh energy cosmic rays changes from ) = cons +o 
p~E%, E is the energy, 1 the size of the magnetic cloud, # the magnetic 
field strength in it. a>0.5 when the energy changes by one order of 
magnitude. The most probable explanation is the one which attributes the 
rapid change in the power exponent of the shower spectrum to corresponding 
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changes in the exponent of the primary energy spectrum. An analysis of 
experimental data shows that the primary radiation does not consist of 


heavy nuclei only. There are 4 figures and 5 tables. 


“ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo 
universiteta (Institute of Nuclear Physics of Moscow State 


University) i 


SUBMITTED : August 13, 1962 
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Summary of the new data on EAS structure obtained with the aid of the complex 
equipment of Moscow State University. 


Report submitted foe the 6th Intl, Conf. on Cosmic Rays (IUPAP) Jaipur, India, 
2-14 Dec 1963 
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' ACCESSION NR: AP4042579 : She 5/0056/64/046/006/2141/2150 a 
AUTHORS: Fomin, Yu.'A.; Khristiansen, G. Be ie 

“TITLE: Energy spectrum and composition of cosmic rays of galactic 
_ and metagalactic origin. . ci ee ok 


SOURCE: Zh. eksper. i teor.‘fiz., v. 46, no. 6, 1964, 2141-2150 ' 


TOPIC TAGS: cosmic. Fay, cosmic ray composition, cosmic radlation 
energy, cosmic ray origin, galactic cosmic ray, metagalactics 


ABSTRACT: To ascertain the contribution of primary cosmic radiation 
from galactic and metagalactic sources, the authors calculate the 
. €nergy spectrum and composition of cosmic rays of both galactic and : 
, mMetagalactic origin, starting from the diffusion model of cosmic=ray | 
propagation, and using more general assumptions concerning the energy 
variation of the diffusion coefficient than made heretofore. In ad=- 
dition, a more detailed comparison is made of the results of the cal- 
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“ “of the metagalactic cosmic rays ‘does pot contradict the existing ex-. !.. 


“perimental data in the region E < 10°"=-10°" .eV. "In conclusion. the i 
jauthors express sincere gratitude to's. I. Sy*rovatskiy for a -dis- 
- Cussion of the problem ‘and to L. G. Dedenko for communicating the 
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universiteta (Nuclear Physics Institute, Moscow State University) 
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AUTHOR: Zatsepin, G. T.; Nikol'skty, Ss Ie} Khristtansen, 6. Be gg | 
TITLE: Large atmospheric. showers of cosmic radiation Bee) asi! 


souncE: :AN S&GH. Inv, Seriya Etzicheskaya, v. 28, no, 11, 1964, 1876-1885 ml 


“TOPIC TAGS: electron, proton, “atmospheric shower, Coulomb ‘electron | =k 
dispersion, photon, eritical energy, pritary radiation, energetic 
spectrum, magnetic field, diffusion coeffictent, metagalactic. ray, - 
“muon Wry LS ane aig atl eahacike, Uggs ge eas Bee see : sa 


- ABSTRACT: Electrons constitute the most numerous part of charged 8 
particles in the atmospheric showers, and the loss of electrons in. the 
ionization process causes the expenditure of much energy by absorption . 
of shower particles during passage through the atmosphere. The reults 
of measurements prove that Coulomb electron dispersion iii atmospneric 
showers is the fundamental process whith determines the spatial 
distribution of electruns. and photons with energies near the — Re 

ritical energy in the radiation flux. The total energy © of electrons... - 
and photons at the mean density. of showers is ¢ = 1.9 x 10° Hev at sea. |. 
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level and ¢ = 2,1. x* 105 Mev on mountains. Spectra of high-energy = 9° 
primary radiation were investigated by means of a special installation, 
Changes in the energy spectrum and -the composition of primary cosmic 
rays occur simultaneously in the magnetic field, the strength of which | 

= determing s—the value of the-diffuaton- coefficient. —The-eneray=apecttu 
a the “composition. o stags 


(ao ~tietagalactic rays differ from those. of galactic 
‘origin, “Metagalactic rays are. rich in protons and light nuclel of tha”: 
‘Same energy as‘those of the galactic origin. The density of the 4 

u-meson flux in usual showers is found to be tens and hundreds of times 


greater than that obtained. from theoretical computations, Orige art, | 
thas: 5 figures, 10 formulas, and 3 tables. eee 
ASSOCIATION: none a ; ee eae eee eee 
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SOURCE: AN SSSR. Izveatiya. Seriya fizic teskaya, ve 28, no. 11, 1964, 1886-1893 


TOPIC TAGE: . coanic ray shower, nuclear particle, nuclear physics apparatus wees | - 


ABSTRACT: Experiments are described ‘that were conducted at Moscow State University  § 
on a complex apparatus for the study of broad atmospheric showers and the nu- i 
meson Component of cosmic rays. The apparatus gave simultaneous information on the 
electron-photon, mu-meson, and nuclear-active components of broad atmospheric 
showers in each individually. recorded shower. Orig. art. has: 9 graphs, 3 tables. 


. ASSOCTATIAT: Nauchno-isesledovatel'ekty institut Fadernsy fiziki Moskovakogo 
gosudarstvennogo univeraiteta im. KM. V. Lomonogova (Scientific Research Institute 
_of Nuclear Physics, Moscow State University) - | o 
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TITLE: Primary cosmic radtation\of superhigh energy ég 


SOURIE: AN SSSR. Lzvestiya. Seriya fizichaskaya, v. 28, no, 12, 1964, - 
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VOPLC TAGS? atmospheric shower, shower spectrum, primary energy 
spectrum, cosmic ray, atomtc fumber, uw megon, cosmic ray diffusion, - . 
magnetic field, magnetic rigidity, proton, nucleus, diffusion coeffi- .. .. 
cient a ee ee ; : 


ABSTRACT:.. The spectrum investigation of large atmospheric showers may ie 
be made by means of the number of particles which is possible to study  #am 
using a complex large-scale facility, The spectrum of large atmospheric Bi 
showers near. sea level changes its form sharply with the change in ° 
the total number N of particles, “The transition of cosmic radtation : 
from the shower spectrum to the primary energy spectrum is performed. of 
using a model of the davelopment of atmospheric showers. The develop-..2° 
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ae son the numb of particles and their atomic a 
“Theae -pammeters were obtained by analyzing the fluctuations of — ; 
yomeson flux meaeured in the complex facility. The distribution of 
the meson number depends upon the form of the primary energy spectrum, 
which 4s characterized by the exponent ¥. Acceleration and diffusion 
of cosmic rays occur when both a change in the energy spectrum and @ 
change in the composition of rays take place simultaneously. The 
diffusion of cosmic rays takes place in a magnetic field where the 
diffusion coefficient tis specf£ffed by magnetic rigidity, which is ne 
equal to 2¢/300H for nuclet and ¢/300H for protons (efs the energy ~- 
of a nucleon). A table in the original article contains the percentage 
of galactic cosuic radiation of vartous energies. This table shows 
that the increase of energy causes an increase of heavy nuclef in 
cosmic radtation of the Galaxy. A decrease in the percentage of light 
nuclef a and L with the increase in energy is caused by the higher 
aiffustona coefficient. The number of agama computed theoretically 


agreed with experimental data up to 10° ev of the primary particles. 
At energies greater than 10'? ev, the experimental data showed more. 
protons and Light nuckef-than the theor, purports, Orig. art. has: ff 
4 €igures, 2 tables, and 12 formulas. — hy tae Oe iG cecamer 0-17) Ware oes 
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TITLE: Des iption of ‘the ‘gcdecatead complex installation for study of extensive 
‘air TITLE: Dosggiptton 0 Ald- Union Conferensa_' on the Physics of Cosmic -Bays_! held in | 


____ Moscow 4 4-10 0 Oct 19657 


SOURCE: AN SSSR: Tevestiyar Sertya fixicheskaya, v.28 ‘ sacha 1964, 2087-2002 = = 


- ‘TOPIC TAGS: cosmic ray mengurenent Er 


ABSTRACT: Buting the: ‘past: two years ‘the “inatallation dae edu calanets inveatigan: 
tion of extensive air-showers and high-energy muona has been greatly improved. The’ 
installation is located at Moscow State University and covers an area of about 4 ¢ 
hectares (about 10 acres); it“consists of a large number of stationary and mobile 
“laboratories” . The general. layout is shown in the Figure (see Enclosure). In the 
mobile “laboratories” (Nos.7 through 16 in the figure) and in the stationary “lse- 
poratories” (1,2 & 3) in the main building the old system of hodoscopic counters 
has been supplenentad Ss an are of 20 scintillation counters with an area of 
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0.6 m2 each, which make it possible to determine the strength of a: shower and the -.. 
orientation of its axis in apace. In the undergraund laboratory the area of ‘the ee 
muon detector has been increaged from 6 to 45 m? and there has been installed & : 
new system of 240 ionization chambers shielded by an absorber, intended for static= ii 
tical measurements of the energy of muon fluxas. The paper gives diagrams of some 
of the counter and chamber arrays and desoribus sone of the apectZie design fea~ .. * 
tectors and asscolated eleatromtc equipment. A fow typical curves 
‘The underground Anstallatiay is: characterized- a 
continuity and @ high resolution, » Orig.art.hast 
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1. Institut yadernoy fisiki Moskcyskogo gosudarstvennoge 
universite ta. 
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'TITLE: Outfit for investigating extensive rae a means of a set of 
i ' scintillation counters 


| souRcE: Pribory i tekhnika. ckeperimenté “ns. 1, 1965, 69-76 


ie TOPIC TAGS: extensive shower, scintillation counter 


‘: ABSTRACT: ‘The addition of 20 acintillation counters in 1962 to the Moscow 
| University outfit for extensive-shower recording is reported. Plastic (poly- 

‘styrene with 1% PPP + 0.04% PFOPOP) rectangular 707x707 x65-mm acintillation priiey 
counters*have a total area of 10 m®. The counters and the electronic se er 
permit a wide-range recording of stream deneities and the relative arrival timee 
of cosmic particles. Curves of the sitter entist spectrum of pulse heights, of 
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height-channel calibration, and of cotmter nonuniformity depending on the particle 
travel are presented. The principal circuits of preamplifiers, amplifiers, pulse~« 
delay measuring devices, and pulse recorders are supplied. “In conclusion, the 
authors wigh to thank S. N. Vernov for directing the work, and V. B. 
Atrashkevich, Ya. L. Blokk, ¥. Kh. Leonov, and D. I. Protasov for their help." 
Orig. art. has: & figures and l table. 
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yanty kosmicheskikh Luchey. Ist, Yakutek, 1962. Roantchesktye Tucks {“probleny 
ic rays and problems in cosmophysics) ; trudy soveschaniya. 
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[ ABSTRACT: ‘The device used at: the MGU for studying extensive air showers (EAS) . 2 
| has yielded extensive experimental data pertaining to ultrahigh-energy primary. [ 
| cosmic radiation, The present report cites cumulative experimental data for b—— 
|. 4960-1961. The device coneiats of 18 pointa (arranged in a circle of 120 m 
| radius) at which detectora of -gharged particle denaities and mu-mesons are a 

: Located (Fig. 1 of the Enclosure). A very valuable feature of the device ie its ee a 

: | ability to record high-energy mu-meson fluxes in an individual shower. The ge 
ee eal ao of primary cosmic radiation obtained is discussed, The | 
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where ny is the number of EAS with a density of mu-mesons Pug? Pee ie the | | 
density of mu-mesons in pure electron-photon showers with the same number of F egacee 
particles N as in the observed EAS, Calculation shows thatd/<2 x 1074 with ee 
90% probability. The upper limit.for-the fraction of primary & quanta with . - 
energy of ~ 101° av is from 4 x 1074 to 10°4, In conclusion, the isotropy of 
primary cosmic radiation of the highest energy ‘that can be recorded by the | 
device is discussed... Orig. art. has: 2 figures and 2 table.s 
| 
| 
| 
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a- detectors of charged eee density; b - mu-meson detectors 
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TITLE? Investigations of fluctuations in the development of extensive air: 


with a fixed total number of charged particles and a fixed total number of muons /Re~ 


port, All-Union Conference on Cosmic Itay Physics held at “Apatity 24-31 Auguet. 1964/ 


SOURCE: AN SSSR. Izvestiya. Seriya fizicheskays, v. 29, no 9, 1965, 1676-1681 


Solov'yeva; y.1.; Khrenovy B.Ag- 
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TOPIC TAGS: cosmic ray shower, muon, charged particle, extensive air shower, particle 
distributic particle distribution ~ : 


ABSTRACT: The authors have. employed the modernized installation at Moscow State Uni- 

versity, described elsewhere (S.N,Vernov et al.,; Izv. AN SSSR Ser. fiz., 28, 2087, — 

1964) , to investigate the simultaneous distribution of total number N of charged par~ 
ticles, total number M of muons, and age parameter S in extensive air showers. Show- 
erg were selected for which the zenith angle of the axis was less than 30°- ‘M was de~ 
termined from the number ‘of muons recorded by the muon detector and. the perpendicular 


distance of the muon detector from the shower axis with the aid of the known lateral |-—— 
%, The . 


\ distribution of muons. The relative error in determining M did not exceed 35 


Card 1/2 


oie 


APPROVED FOR RELEASE: 09/17/2001 


CIA-RDP86-00513R000722330001-3" 


“ARPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722330001-3 


HOLS ERE SOS aE ES SVE r Gree: Hees SPRL PG Sa aes BOE ET 
= 2 = SP ET PAG sae: BOE ET 


amr Sif Sen DLs eS BIS en ene ee et 


L 4520-46 pe ee eed ae ees SS 
ACC NR: AP5024632 Si 


error in determining $8 was estimated to be 0.02 by processing “artificial” showers of 
Known age, calculated by Monte Carlo methods. The data presented were derived from 
some 300 showers with total numbers of charged particles ranging from 105 to 4 x 108,. 
Histograms are given showing the distribution of showers with respect to N with fixed | _ 
M, with respect to M with fixed N, with respect to 3 with fixed N, and with respect to! . 

8 with fixed M, and scatter plots are given for N versus S with fixed M and for M ver-| 
sus § with fixed N. The correlation coefficient. of 8 with M for fixed N ranged be~ 

tween 0.62 and 0.72; the. correlation coefficient of 8 with N for fixed M.was - 0,67. . 
‘Orig. art. has: 10 formulas, 4 figures, and 1 table. Ree oer 
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SOURCE: AN SSSR, Izvestiya. Seriya fizicheskaya, v. 29, no. 9, 1965, 1682-1685 - 
TOPIC TAGS: cosmic ray shower, extensive air shower, muon 5 . 


ABSTRACT; The authors have employed the complex modernized installation at Moscow _ 
State University, described elsewhere (S.N.Vernov et al., Izv. AN SSSR, Ser, fiz., 28, 
2087, 1964), to investigate the structure of the central regions of muon showers ac- . 
companying extensive air showers. The muon flux at 40 m.w.e. underground was found 

to be proportional to r™, where r‘is the distance from the shower axis and n al/2 for 
“Umar <cl5 m and rl for 15 m<x r <=100 m; it was not possible to obtain the 
lateral distribution for r << 7m because of the errors in determining r. The ratio o 
the numbers of counters triggered in the two halves of the muon detector and the pro-- 
bability for triggering neighboring counters were subjected to statistical analysis, 
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and after correction was made ‘for Poisson fluctuations there remained evidence that 


there exist in the cente 
from 2 to 3 m which are capable either of co 
ers less than 30 cm or of producing secondary showers. Orig. art. has: 


figures, and 1 table. ~ 
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SOURCE: AN SSSR. Izvestiya. Seriya fizicheskays, v- 29, no. 9, 1965, 1696-1701 


| , : 
| Topic TAGS: primary cosmic Fay, secondary cosmic ray, extensive air shower, nucleon — 
interaction, jnelastic interaction, pion ; ge Se tat Bo Big fe 
ABSTRACT: The authors have employed Monte Carlo methods to calculate the fluctuations 
in extensive air showers, initiated by protons with fixed energy, of the total number” 
of olectrons, the total number of. wigh energy muons, the age parameter, and the total 
energy flux in the electron-photen and nuclear-active components, Four difforent mo- 
dels were enployed to describe the elementary high energy nucleon interadtion; these. 
models were selected to give an average inelasticity of 0.5 and differed in regard to. 
the frequency and nature of very high energy secondaries. Very high energy pions were 
assumed to have an interaction free path in air of 80 g/om2, to interact with an in- 
elasticity of unity and a multiplicity proportional to the fourth root of the energy, 
and to produce secondaries of which all have the sane energy. Monte Carlo methods we 
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employed to determine the inelasticities and locations of all the interactions of the | 
\primary proton and the locations of the interactions of the high energy secondary... 
ons; tht ‘the shower was calculated with conventional cascade: | ‘§ 
equations in which the effect of was includ 
specified. Calculations were performed for showers in d 
ev protons. The. average values and dispersions of the number of electrons, the number 
of high energy muons, the age parameter, and the energy flux, and the correlation co~ 
efficient of the age parameter with the number of electrons are tabulated. and some of 
the distributions are presented graphically. These averages, dispersions, and corre~ 
lation coefficients did not vary greatly with the model selected to represent the ele- 
mentary nucleon interaction event. Formulas are given for calculating the correspond-|- 
ing quantities for showers {nitiated by nuclei on the assumption that the shower ini- 
tiated by a nucleus of mass number A and energy E is the sum of A showers, each qniti-| 
ated by & nucleon of energy A/E. The transformaticns required for comparing the pre~ 
sent calculations with the experimental results of 8.N,Vernov et al. (Izv. AN SSSR Ser 
fiz., 29, 1676, 1965 /see Abstract Aps024632/) are discussed but the comparison i8 not| 


made. Orig. art. has: 5 formulas, 2 figures, and 3 tables. 
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‘|\-ABSTRACT: Of interest in the investigation of the primary energy - 
lepectrum of oosmio rays and their composition is the knowledge of |; | 
| 'the spectrum of extensive atmospherio showers (e.0.8)} with respect... 
| to the total number Ny, of high energy muons (Ey pe 1049 eV) and aes 
‘| the distribution of e4a.s. over the total number of the particles — 
‘|.Ng for a given N,. ‘In’ this connection the authors analyze the — 
‘| primary energy dpeotrun of cosmic rays on the basis of experimental 
‘\|idata obtained with a speoial device for investigating e.ae6d. recor 
:ded with a probability of W20.95. This device makes it possible 
|, to determine the total number of oharged particles in an 6.8080 ~ 


\ 


[cord 1/2 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722330001-3" 


"APPROVED FOR RELEASE: 09/17/2001 


CIA-RDP86-00513R000722330001-3 


yo "2 95772066 = = ae ae ee ae a =e mae 
163 — 


sat the observation level, An averaged function 9 (R) 18 plotted : 
(to determine the spatial distribution N, of the fons, and, thus, . 
r 


‘the total number of these muons 1s determined, The distribution "|. 
‘of N, for a given fiw is evaluated on the basis of data on an e.acds = 


with Ny = (1-2)-10°,. The experimental findinge are found to be ©: 
‘4n satisfactory agreement with theory. Thus, on the. basisd the 
.{eompLlex whole of the experinental findings, it may be conoluded 

_, that the composition of primary cosmic rays in the superhigh= . 

; energy region apparently does not significantly differ from the - 

; composition in the low-energy region, and the yf -index of the pri« 
“mary energy spectrum is variable rather than constant. Orig. art. has: - 

5 figures. TUPRS] 9 oes 


SUB CODE: 20, 0h / SUBM DATE: none / ORIG REF: 009 / OTH REF: 002° 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722330001-3" 


“BPPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722330001-3 


J. 2 ULE OER EY gems TT 


area re eta aia Ales. =o 2 TSAR 
“1 2 Sp83RE6 at mpfsecet tuple) Gee ay j 
ACC NR: AP6O1BB53 SOURCE CODE: UR/0367/65/002/006/1075/2086 : 


AUTHOR: Vornov, 5. ile; Bolyayova, I. Fe; Vedonoyovs O+ Ves Dmitriyey, Ve Asi 
Nochin, “i. A.} Khristionson, Gs Bs beet 4 
een i nee rarenenl SAECO TOSI, 


ee ee cee = 


ORG: Insitute of flucloar Physics, Moscow State University (Institut yadernoy fixie | 
Hoskovskeyo gosudarstvennogo universi.tota)— a oe 
TITLE: Fluctuations of the enorgy fluxes of tho nuclear-active and electron-photon — 


compononts in extonsive air showers ! This papor_was given at the Lith Annval Conferende — 
_on Nuclear Spoctroscopy, Tbilisi, February 196% 


SOURCE: Yadornaya fizika, ve 2, noe 6, 1965, 1075-1086 
TOPIC TAGS: extensive air shower, electron, photon 


ABSTRACT: Experimontal data aro givon on the fluctuations of the energy flux of the 
nuclear-active and electron-photon components in extensive air showers and on the 
connoctions of those fluctuations with oach othor and with fluctuations of the ago | — 
paramoter' s. It 1s showm that the bulk of these data disagroes with the model described — 
by Nymmilc and Shestoperov (Materials on the All-Union Conforenco, Apatites, 1964). 
The large role of the paramoter s and other characteristics for tho correct setting-up 
of experiments concerning oxtensivo air-showers in i supe Orige arte has: 10 
figures and 3 tablose [Based: on authors! Enge abst, 1aPRS _ TPR Ores: ee 
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ACC NR: ap7007081 SOURCE CODE: UR/0048/66/030/010/ 1685/1689 


i 
AUTHOR! Vernov, S. N.; Khristlansen, Ge Be; Abrosimov, A. T.3 Atrashkevich, | 
V. Bes Belyayeva, I. Fe; Vadenoyev, 0. V.; Kulikov, G. B.3 Nechin, Yu. A$ 
Solovtyeva, V. 1.3 Fomin, Yu. A.$ Khrenov, B. A. © 

ORG: none 

TITLE: Phenomenological characteristics of broad atmospheric showers with 

a fixed number of “emesons and electrons /Paper presented at the All-Union 

Conference on Cosmic Radiation Physics, Moscow, 15-20 Nov 1965/ 

SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 30, no. 10, 1966, 

1685-1689 

TOPIC TAGS: mu meson, cosmic radiation 

: 20 . 
eeaient in an earlier work by Vernov et ol (Izvestiya Akademi{ Nauk SSSR, 
Seriya Fizicheskaya, 29, 1676, 1965), results obtained in a study at an instal- : 
lation of Moscow State University on broad atmospheric showers with zenith ' 
angles of 0-30° were reported. These results included the distribution of showers; 
with a fixed number of electrons N, with respect to the number of high-energy 
| 


mesons Nw and the age parameter S, distribution of showers with a fixed Nu with | 
respect to N, and S, and the coefficients of the correlation between S and the * 
fluxes of electrons and -mesons. In the work reported in this instance, the > 
same relations were determined for broad atmospheric showers with zenith angles . ~ 
‘o£ 30-45°, The fluctuations of Nu, S, and Ne, observed for an effective atmo- °: 
spheric depth of 1240 g/cr?, were the same as those for vertical showers estas 
blished in the earlier work. To determine the differences due to an increase in.’ 
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:* .)ACC NR: AP7007081 : ses 
1 be carried ou 
t heric depth of 200 g/cm“, calculations must 
See citer ataclurical sraciatan: When results of the theoretical penta 
on cheractertatics of broad atmospheric showers at 1240 hi apie erage fe», . 
‘the experimental data reported will be useful for the determination | compo 


; radiation in the superhigh~energy range 
Bitlon of ey So aigurees 2 formulas and 1 echt relat 485850) 
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‘Acc NR, AP7007082 SOURCE CODE: UR/0048/66/030/010/ 1694/1696 


; | 
AUTHOR: Vernov, S. N.3; Khristiansen, G. B.3 Nechin, Yu. A.$ Stoyanova, D. As$ Ps 
Khrenov, B. A. saenevonmceneedmmsmssnanateor = | | 
ORG: none 

TITLE: Groups of particles at a depth of meters entering into the 

composition of broad atmospheric showers /Paper presented at the All-Union 

Conference on Cosmic Radiation Physics, Moscow, 15-20 Nov 1965/ 


SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 30, no. 10, 1966, 
1694-1696 


TOPIC TAGS: muon, physics conference 

SUB CODE: 20,04 

ABSTRACT: -A study of the flux of particies at a depth of 40 m underground was 
made using the Moscow State University installation for the investigation of 
broad atmospheric showers. The purpose of the work described: was determination 
_o£ the shower-forming capacity of particles belonging to non-Poisson groups 
observed in the vicinity of the axis of showers. By assuming that the particles - 
present in the groups observed were muons and using the experimental data ob- 
tained, the authors estimated that the average energy of muons in these shower- 


forming groups was 1012 < Ea <-* 1013 ev, The determination of the shower- 
forming capacity ia of value in estimating the full amount of energy carried ; 


away by a muon group in a broad atmospheric shower. It was shown that the muons 
in a group have an energy of “~Y 103 Bev < Eu << 10% Bev. This indi- 
cates that # muon group cannot carry away more than 10% of the energy of « a 
primary particle, and therefore cannot be responsible for the eecape of a signi- i 
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KHRISTICH, jie Je 
Surgical Instruments and Apparatus 


Corrugated vascular clamps. Khirurgiia No. 6, 1952. 


Monthly List of Russian Accessions, Library of Congress, October 1952. Unclassified. 
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KHRISTICH, A.D., kandidat mediteinskikh nauk. 


Innervation of the cicatrice aad ef the transplant ef the bleod vessel wall. 
Khirurgiia ne.9:33-40 & '53. (MERA 6:21) 
1, Is kafedry gistelegii 1 embriolegii (saveduyushchiy - prefessor N.1.Zasy- 


bin) 4 kliniki fakul!tetskey khirurgii (saveduyushchiy - prefesser T.Ye.Gni- 
lorybov). (Blood veseels--Transplantat ion) 
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KHRISTICH, Ac, kandidat meditsinskikh nauk 
Cervical ribs. Mhirurgiia no.4:83-84 Ap ‘54, (MLRA 7:6) 


1. Is fakul'tetskoy khirurgicheskoy kliniki Dnepropetrorskogo 


meditsinskogo instituta, 
(RIBS, abnormalities, (ABNORMALITIES 
*cervical ribs) *ribse, cervical) 
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KHRISTICH, a.D.: Dotsent 


Homoplastic transplantation of extremities in dogs. Khirurgiia y 
no .4:59-62 Ap '55. (MLRA 8:9) 


1. Kafedra gospital'noy khirurgii (zav.-prof. ?.Ye. Gnilorybov) 
Dnepropetrovskogo meditsinskogo instituta (dir.-dotsent D.P, 
Chulchriyenko ) 
(TRANSPLANTATION, 
extremities, homoplastic in dogs) 
(EXTRUMITIES, transplantation, 
homoplastic, im dogs) 
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BULGARIA / General Problems of Pathology. Transplanta- U 
tion of Tissue and Tissue Therapy. 


Abs Jour: Ref Zhur-Biol., No 11, 1956, 51575. 
Author :2Khristich, Ae De 

Inst ; rsaical Institute. 

Title : On Transplantation of Extremities in Dogs. 


Orig Pub: Sb. nauchn. rabot. Dnepropetrovsk med. inet, 
1956, 2, 237-259. 


Abstract: No abstract. 
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ths Jour: Ref ghur-Biol., Ho 20, 1958, 93265. 
author + ih D. 

‘Inst 
pitle 


: ghe Problem of Vomoplastic irteries (Experimental and 
CLini.col. Investigation) 


orig, Pub: Khirurclya, 1956, Ho 9, 25-2). 


3 ial scerow fastuiers were applica +40 dogs under 
eae Seat conditions, ond the vossel. vos cut (femoral 
‘artery or cbdomincl aorta). pyterial tronsplents 
1 - 21.5 cu long, obteined from live or dead dogs 
(ut altforent inborvals arter @anth), were autured 
$o the central. and neripheral 663 uf the eut vosscl. 
In the first 3-5 ays after operation decouerative 
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a URIBE IGHs paeshdl dotsent 
Immediate aia late results of autoplastic transplantation of the 
extremities in dogs. Ortop.travm. 1 protes. 17 no.6:141 N-D '56. 
(MIRA 10:2) 
1. Ix kafedry gospital'noy khirurgil (gaveduyushchiy - professor 
T.Ye,Gnilorybov) Dnepropetrovskogo meditsinskogo instituta 
(direktor - dotsent D.P.Chukhriyenko) 
(RXTREKIT IRS (ANATOMY) --TRANSPLANTAT 10M ) 
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KHRISTICH, A. D. (Lessik), Doc of Med Sci -- (diss) “Blood supply and 
—SS 


Annervation of the vascular seam, transplant, and soft tissues of 4 


transplanted limb (experimental Anvestigation)." Moscow, 1957, 20 pp 


(Centraa Institute for the Advanced Training of Physivians), 200 copies 
(KL, 32-57, 96) 
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yssR/Human ond Aninal Morphology ~ (Normal and Ppathologica ) 

Cardiovascular gysten. 
Abs Jour; Ref Zhur Biol-, No 6, 1959, 26152 
Author : Khristich, A.D. 
ast . plood Supply of Auto - and Homotransplants of Venous 

e : 

Wall. It. 

Orig Pub Novy knirurg: arkhiv, 1957, No 1, 65-10 
‘aynanics of blood supply res~ 

eee ae in auto ~ and hono~ 


In order to inv 
toration in a 6 
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ection of venous 'e in transplantaé 
were utilized: 
-plasty was 

ho days 

5 of veins from 
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Abstract: 
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Abs Jour 8 Rof Zhur Diol., No 6, 1959, 26152 


In specinens prepared during the first days aéter surge- 

ry of transplantation in the zone of sutures with 3-5 m 

7 in width there were empty avascular areas which were more 
expressed in sutures made with clamps than with thread. 
In the following early days these avascular zones narro- 
wed up to 0.5-l m. At the ends of the autotransplant 
and receiving vein, tortuous ends of trunkated vasa va~- 
sorun with clavate and conic endings bordered on these 
eupty zones. Later, a thick small-neshed network of 
vessels was observed here which filled the zone of the 
suture sonetines up to complete black areas. Finally, 
in later tines, after 60-140 days, in the zone of sutu- 
res anastomoses were observed between the vessels of the 
transplant and receiving vein sinilar, even if sonewhat 
smaller, developnent of a vascular network was observed 
at corresponding tines in honotransplantation of veins. 
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Abs Jour: Ref Zhur-Biol., No 17, 1958, 79075. 
Khristich, A. D. 


Author : 


Inst Not Given. . : 
Title : Innervation of a Vascular Autograft. 


Orig Pub: Sb. nauchn. tr. Dnepropetr. med. in-ta, 1957, 
3, 276-261. - 
Abstract: Experiments on 17 dogs involved the abdominal 
aorta (3),-femoral artery (3) and the general 
carotid artery (11). A venous autotransplant 
(A) was used in 7 cases, an arterial autotrans- 
plant in 10. Length of A was 1.5-2 om. It 
was shown full disinnervation of A does not set 
in, owing to the presence in 4ts wall of local 
centers of innervation in the form of gangli- 
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XHRISTICH, A.D., dota. (Dnepropetrovak , ul. Chekistov, d.3a) 


Blood supply and innervation of the vascular scar, transplant and 
soft tissue of a transplanted extremity; experimental study. 
Vest .khir. 81 no.10323%~-31 0'58 (MIRA 11812) 


1. Is kliniki gospital'noy khirurgii (av. - prof. T.Ye. Gnilorybov) 
Dnepropetrovskogo meditsinskogo inatituta, kafedry klinicheskoy 
anatomii 1 operativnoy khirureii (sav. - prof. B.V. Ognev) 4 
kefedry gistologii 4 embriologii (sav. - prof. NeI Zasybin) 
TSentral'nogo inetituta usovershenstvovaniya vwrachey.s 
(EXTREMITIES, transpl. 
blood supply & innerv. of vasc. scar, transplant 
& soft tissue in doge (Rus)) 


é. 


2 Re 
ee DEE 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722330001-3" 


EPCS PG BSE SRE EPS ERS NO NN eS 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722330001-3 


23 PS BBO REET SY PERRI Ye eA eS OS 


~~~ KHRISTICH,, AsDo,:-dotsent 


Blood vessels of the soft tissue of reimplanted extremities in doga, 
Ortop.,travm.i protes, 20 no.11:42~51 N '59, (MIRA 13:4) 


1, Is kafedry gospital'noy khirurgii (zaveduyushchiy ~ zasluzhennyy 
deyatel' nauki USSR prof, Y.Ye. Onilorybov) Duepropetrovskogo medi~ 
tainskogo instituta 1 kafedry klinicheskoy anatomii 41 operativucy 
khirurgii (saveduyushchiy - chlen-korrespondent AMN SSSR prof, BV, 
Ognev) TSentral'nogo instituta usovershenstvovaniya vrachey. 
(TRANSPLANTATION oxpor, ) 
(EXTREMITIES transpl, ) 
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__KHRISTICH (LESSIK), Agaf'ya Dmitriyeyna; SIMONYAN, K.S., red.; HLISEYRY 
De eo; A 
4.¥,, rad,; BRL'CHIKOVA, Yu.b., tokhn.red. ; : 


[Innorvation and blood supply of transplanted vessels and 
extremities) Innervatsiia 1 krovosnabshenie pere sashennykh 
sosudov i konechnostei, Moskva, Goa,isd-vo mad.,lit-ry, Medgis, 
2960, 144 p, (MIRA 14:1) 
(BLOOD VESSKLS--TRANSPLANTAT 108) 
(MXTREMITIES (ANATOMY)--TRAUSPLANTAT 10H ) 
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SKRIPNICHENKO, D.F., prof., red.; SHURINOK, A.R., prof., oa 
GABAY , "A. V., prof., red.; DMITRIYEV, M.L., prof., meds; 
KHRISTICH, AD., prof., red.; ZAYCHENKO , I.L., prof., cea 
“STTKOVSKIY , N.B., kand, med, nauk, red. PARKHOMENKO, V.N. ; 
red, 


[Problems in pediatric surgery; transactions] Problemy khi- 
rurgii detskogo vozrasta; trudy. Kiev, Gosmedizdat USSR, 
1963. 257 p. (MIRA 17:5) 


1. Ukrainskaya nauchno-prakticheskaya konferentsiya khirurgov 
detskogo vozrasta, lst. 
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 KHRISTICH, A.D., prof, (Dnepropetrovsk 10, ul. Chekistov, d.3~a) 
KATONIN, K.I. : 


Regeneration of femoral bone tissue following transplantation 
of an extremity; preliminary report. Ortop. travm. i protez. 
24 noe22]s—21 P63, (MIRA 16210) 


le Iz kafedry khirurgii detskogo vozrasta s detskoy orto= 
pediyey (zav. - prof. A.D.Khristich) Dnepropetrovskogo me= 
ditsinskogo instituta (rektor ~ doktor meditsinskikh nauk 
N.Ya. Khoroshmanenko),. 
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KHRISTICH, AD, prof. 


Resistance of the staphylcceccus ts antibsotica and charac- 
teristics of tha course of suppurative infections in children. 
Khirurgiia 40 no,2224.29 F 'éZ, (MIRA 1727) 


ie Kiinika detskoy khirurgii (zav. « prof, A.D. Khristich) 
Pneprope trovskogo meditsinskugo instituta, 
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SERISTIGH, A.D. a GORGIYEV, T.B. (Dnepropetrovsk, ul. Kuybysheva, 
26; ky. 


Autovaccines in the treatment of septic conditions in children, 
Vest. Khir. 91. no.10:96-99 0 163, (MIRA 17:7) 


1. Iz kliniki detskoy khirurgii (zav. - prof. A.D, Khristich) 
Dnepropetrovskogo meditsinskogo instituta (rektor - prof. N. 
Ya. Khoroshmanenko), 
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ZUBENKO, P.M.; KHRISTICH, A.D.; IUKASHEVICH, K.F.; MANZON, S.M.; 
NOVIKOVA, A.A.; SHCHESNO, T.Yu.; ZUBENKO, I.P. 


Biochemical changes in the muscles in dogs following the amputation 
and replantation of an extremity, Trudy l-go MMI 42:135-141 '65. 

(MIRA 19:2) 
1. Kafedra biokhimii i khirurgii detskogo vozrasta Dnepropetrovskogo 
meditsinskogo instituta. 
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Ave DRE Ratugay (A SOURCE Cobe: uk/0249/66/000/007/¥037 /1047; 
AUTHOR:  Zubonko, Po Me; Khristich, A. D,; Inkashovich, K. Fe; Manzon, S. M3 aI 


wovixova, As Ae} Shchosno, T. Yue; Zubonko, se eee 


Ae + hemeentier-eve Gimmes ctv: seemnsonan 


‘TITLE: Biochomical changes in museles of dogs following amputation and replantation 
of an oxtromity ; . 


~ x 
*, 


‘SOURCE: Ref. che Biologiya, Part II, Abs. 94232 


{ 


/REY SOURCE: Tr. lego Mosk. Mod. ineta, ve 42, 1965, 135=144 


Lay 


“DOPIC TAGS; dog, tissue transplant, muscle physiology, desoxyribonucleic acid, | 
Pibonucloic acid, phosphorylation, organic Phosphorus compound | ag 


itnout affecting fraction ratios during the first hour; in 2 hrs the myogen lovel 
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